Although strained cycloalkynes have received considerable experimentaJ2 and theoreticaJ3 attention for many years, the smallest isolable rings are seven-membered.4 We report here the synthesis, chemical and structural characterization, and ab initio calculations of the first isolable5 six-membered ring containing a carbon-carbon triple bond.
these atoms, in contrast to other examples of 77 2 -bridging CO ligands. 1 • 3 • 14 Each ligand serves as a four-electron donor. Two electrons are donated by the carbon atom to the pair of metal atoms that it bridges, and two electrons from the oxygen are donated to the metal Ru(8). Since the oxygen atoms of both bridging carbonyl ligands are bonded to the same metal atom, the carbon atoms are brought into an unusually close non bonding contact: C(53)···C(63) = 2.46 (2) A.. Similar close contacts have been shown to facilitate the formation of carbon-carbon bonds between CO ligands under reducing conditions. 15 Efforts to achieve this are in progress.
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In a continuation of our program of synthesis and study of silylene-acetylene polymers 6 we were surprised to find that pentasilacycloheptyne (2)1 could be directly synthesized in 80% yield simply by the condensation of dilithioacetylene 6 and 1,5-dichlorodecamethylpentasilane (1). Considerably more surprising was the discovery that the analogous coupling of LiC==CLi and 1 ,4-dichlorooctamethyltetrasilane (3) afforded octamethyl- (I) Presented in part by Pang, Y., Schneider, A., Ijadi-Maghsoodi, S., and Barton, T. J., at the 24th Organosilicon Symposium, University of Texas, El Paso, TX, Aprill2, 1991.
(2) (a) Nakagawa, M. Repeated attempts to obtain crystalline 4 were unsuccessful even at low temperatures. Thus, to obtain X-ray structural data (8) Both we and Professor W. Ando reported at the 9th International Symposium on Organosilicon Chemistry, Edinburgh, Scotland, July 1990, GCMS evidence for the synthesis but not isolation of 4. After this communication was submitted, we learned that the isolation of 4 had been reported the previous month by Professor Ando. 9 Very recently a paper has appeared describing in detail Professor Ando's work in this area, which includes photochemical generation of 4 from 2. 10 (9 it was necessary to synthesize the more bulky derivative 8. Synthesis of 8 11 (colorless crystals, mp 67-68 °C} was accomplished by PC1 5 -induced ring opening of cyclotetrasilane 6 12 followed by condensation of the resulting 1 ,4-dichlorotetrasilane 7 with LiC==CLi in 25% yield from 6.
Li-C=<:-Li 8 (25% from 6) 7
The crystal structure was solved by direct methods, 13 and the molecular structure of 8 is shown in Figure 1 . Crystal packing of 8 produces a molecular asymmetry which affords Si-C==C bond angles of 146.8° and 150.5°. The smaller bond angle of 146.8° may be compared with the C-C==C angle of cyclooctyne, 14 158.5°, and the smallest angle, 145.8 ::!:: 0.7°, measured in 3,3,6,6-tetramethyl-l-thia-4-cycloheptyne. 4 The strain of the tetrasilacyclohexyne ring is clearly evidenced by enhanced chemical reactivity. For example, in a competition for a Diels-Alder Reaction with 2,3-dimethylbutadiene at room temperature, after 1 h, >50% of 4 had reacted to produce adduct 9, while no detectable reaction of dimethyl acetylenedicarboxylate was observed.
The structures of tetrasilacyclohexyne (10) and trisilacyclopentyne (11) were optimized with the 6-31G(d) 15 basis set at the SCF level and verified as minima by diagonalizing the matrices of energy second derivatives (Hessians). The calculated and experimental structures for 10 agree quite well. The calculated SiCC angle of 147.0° compares well with an average experimental angle of 148.6°, although the angles in the crystal are clearly distorted by crystal packing. Ring contraction to trisilacyclopentyne (11) produces a dramatic reduction in the SiCC angle to 129.4 °, making 11 a potentially isolable analog of benzyne.
To evaluate the stabilities of 10 and 11 the energies of the corresponding bond separation reactions 16 were determined with The MP2/6-31G(d) enthalpies for the isodesmic reactions 1 and 2 are respectively+ 18.0 and -3.1 kcal/mol. Thus any strain introduced into the acetylenic moiety by placing it into the cyclic environment of 10 is more than offset by some delocalization into the silicon backbone. The greater strain in the five-membered ring of 11 decreases this stability by more than 20 kcal/mol. Although ring contraction of silacycloalkynes by thermal extrusion of silylenes is well-known through the work of Sakurai, 18 our preliminary studies of the gas-phase pyrolysis of 4 have revealed no evidence of ring contraction to hexamethyltrisilacyclopentyne, although Me 2 Si: is produced and trapped.
